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Eclipsing binary tests of pre-MS models
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Eclipsing binary tests of pre-MS models
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EPIC 204760247 KEPMAG#6.0
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Age-dating in the mass-radius diagram
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Conclusions

Standard models predict a fairly consistent ~6 Myr age, while magnetic
models suggest an age of ~10 Myr, but require weaker fields at lower
masses to fit the data

Standard models (BHAC15, Dartmouth, MIST) underestimate stellar
masses inferred from an H-R diagram by 20—40%, except PARSEC
which overestimate mass by >80% at lowest masses

Magnetic / spotted models generally fare better (fractional errors <10%)

Degree of disagreement depends on the empirical SpT-Teff scale
adopted

If binaries have different accretion histories or initial angular momenta,
how reliable are they for age-dating pre-MS populations?

© 2018 California Institute of Technology. Government sponsorship acknowledged.
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Pre-main sequence tidal dissipation
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- Age of Upper Sco "
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EPIC 203868608: a young quadruple
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EPIC 203710387
An eclipsing binary at the substellar boundary

_08 T T T T T T T 34 T

David et al. 2016a
| 36| |
—~ 3.8} 3Myr
S
5 Myr
D,
R 8 Myr /

R/Ro

-1.8} - 42k -~
=1 ] X 10 Myr
EPIC 203710387 (eccentric)

0.4 EPIC 203710387 (circular) 1 —20r aal

# UScoCTIO 5 '
03010 015 020 025 080 035 040 223300 3200 3100 3000 2900 2800 2700 3400 3300 3200 3100 3000 2900 2800 2700

M/ M o) Teff Teff (K)

10-11 Myr 7+3 Myr >10 Myr

(1) mass dependent systematics? or evidence for an age spread?

(2) models including magnetic fields, starspots slow contraction
...which would imply this system is older

(3) the boundary between stars and brown dwarfs is SpT M5 at USco age
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A history of Upper Sco age determinations
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Missing physics in stellar models
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both effects lead to inflated stellar radii, suppressed effective temperatures
could imply our results are consistent with the older ~10 Myr age
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primary: M2.5
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